What is claimed is: 



1 . An end launcher of microwave signals with controlled electric field polarization for 
transition between an MMIC and a waveguide connection, comprising: 

— a universal conductive housing having at least a broad wall and a major wall, at least 
one cavity with a platform defining a reference plane for the accommodating said MMIC 
and control components, said reference plane is substantially parallel to said broad wall, 
having at least one feedthrough mounted in said major wall each with one metal pin 
having a first end portion and a second end portion; 

— a conductive plate with a first arm having a first axis, a first length and a first width and 
a second arm having a second axis, a second length and a second width defining a first 
broad wall and a second broad wall, said first arm and second arm defining a thickness 
and forming an L-shape waveguide probe, one end portion of said first arm having a slot 
with a slot width and a slot length for the connection to the first end portion of said metal 
pin of the feedthrough in said universal conductive housing, said L-shape waveguide 
probe being aligned so that the second axis is substantially parallel to said major wall of 
the universal conductive housing, distance between the second axis and said major wall 
being selected on the basis of frequencies of microwave signals; 

— a conductive universal launching adapter having a through channel with two long inner 
walls and two short inner walls, said two long inner walls and two short inner walls 
defining a cross-section of said through channel, said universal launching adapter being 
mounted to the major wall of said universal conductive housing, position of the second 
arm of said L-shape waveguide probe is adjusted to be substantially at a central region of 
the cross-section of said universal launching adapter; and 

— a waveguide section with two broad inner walls and two narrow inner walls, said two 
broad inner walls and two narrow inner walls defining a cross-section of said through 
channel. 

2. An end launcher of microwave signals for transition between an MMIC and a 
waveguide connection in Claim 1, wherein said first length, second length, first width and 
second width of said L-shape waveguide probe being selected according to operating 
frequencies of said microwave signals and characteristic impedance. 

3. An end launcher of microwave signals for transition between an MMIC and a 
waveguide connection in Claim 1, wherein distance between said major wall of the 
universal conductive housing and said second axis is selected to be substantially equal to 
a quarter of wavelength of microwave signals being excited to increase the launching 
efficiency. 
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4. An end launcher of microwave signals for transition between an MMIC and a 
waveguide connection in Claim 1 5 wherein said slot width is slightly greater than 
diameter of said metal pin to facilitate attachment of said L-shape waveguide probe to 
said metal pin. 

5. An end launcher of microwave signals for transition between an MMIC and a 
waveguide connection in Claim 1, wherein said second axis of L-shape waveguide probe 
being aligned to be parallel to said major wall of the universal conductive housing and 
parallel to said broad wall of the universal conductive housing, the long inner walls of 
said through channel being aligned to be perpendicular to said reference plane or broad 
wall of the universal conductive housing and the two broad inner walls of said universal 
launching adapter being aligned to be perpendicular to said reference plane or broad wall 
of the universal conductive housing, for the excitation of microwave signals with electric 
fields substantially parallel to said reference plane or broad wall of the universal 
conductive housing. 

6. An end launcher of microwave signals for transition between an MMIC and a 
waveguide connection in Claim 1, wherein said second axis of L-shape waveguide probe 
being aligned to be parallel to said major wall of the universal conductive housing and 
perpendicular to said broad wall of the universal conductive housing, the long inner walls 
of said through channel being aligned to be parallel to said broad wall and the two broad 
inner walls of said universal launching adapter being aligned to be parallel to said 
reference plane or broad wall of the universal conductive housing for the excitation of 
microwave signals with electric fields substantially perpendicular to said reference plane 
or broad wall of the universal conductive housing. 

7. An end launcher of microwave signals for transition between an MMIC and a 
waveguide connection in Claim 1 wherein the thickness of said L-shape waveguide probe 
is chosen to be in a range from 50 micrometers to 400 micrometers. 

8. An end launcher of microwave signals for transition between an MMIC and a 
waveguide connection in Claim 1 wherein said L-shape waveguide probe is fabricated by 
a micro lithography and etching method from a conductive sheet, a layer of metal is 
deposited on all walls of said L-shape waveguide probe to increase surface conductivity, 
said metal for the layer being selected from a group consisted of gold and silver. 

9. An end launcher of microwave signals for transition between an MMIC and a 
waveguide connection in Claim 1 wherein alignment of said L-shape waveguide probe to 
said metal pin is performed in a precision alignment jig, said precision alignment jig has 
one preformed shallow cavity to accept said L-shape waveguide probe and a platform to 
accept said universal conductive housing, said distance between the second arm and the 
major wall of said universal conductive housing being maintained by separation between 
an edge of said platform and said shallow cavity, the connection of said L-shape 
waveguide probe to said metal pin is achieved by welding. 
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10. An end launcher of microwave signals for transition between an MMIC and a 
waveguide connection in Claim 1 wherein alignment of said L-shape waveguide probe to 
said metal pin is performed in a precision alignment jig, said precision alignment jig has 
one preformed shallow cavity to accept said L-shape waveguide probe and a platform to 
accept said universal conductive housing, said distance between the second arm and the 
major wall of said universal conductive housing being maintained by separation between 
an edge of said platform and said shallow cavity, the connection of said L-shape 
waveguide probe to said metal pin is achieved by soldering. 
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A Universal Millimeter-Wave Housing with Flexible End Launchers 



ABSTRACT OF DISCLOSURE 



A precision non-symmetrical L-shape waveguide end-launching probe for 
launching microwave signals in both vertical and horizontal polarizations is disclosed. 
The L-shape waveguide probe is in a form of thin plate, has a first arm and a second arm, 
and is precisely fabricated and attached to one end of the central metal pin of a 
feedthrough. The feedthrough is installed to an aperture formed in a major wall of the 
universal conductive housing to achieve hermetic sealing. The L-shape waveguide probe 
is aligned by means of a specially designed alignment tool so that long axis of the second 
arm is always perpendicular to the broad walls of the output waveguide, which is 
mounted to the universal housing with the broad walls of the output waveguide either 
horizontally or vertically. Hence, in this invention, an end-launching arrangement using 
the L-shape probes that could yield a flexible waveguide interface either in horizontal 
polarization or vertical polarization is provided. The impedance matching and frequency 
bandwidth may be adjusted by controlling dimensions and positions of the L-shape probe. 
A plurality of the thin plate L-shape waveguide probes is fabricated by a micro 
lithography and etching method to ensure reproducibility and reliability. By incorporating 
with an impedance transformation section having a slot, broad band performance is 
achieved using the L-shape waveguide probe. 
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